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Northern Utah's Air Worst in Nation

SALT LAKE CITY -- Northern Utah currently boasts the
worst air in the nation, and it's not even a close margin.
Sunday, Salt Lake City's air quaﬁ-ya index was 14

ompared to San Francisco' d Las Vea y
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Source: ksl.com, January 11th, 2010 @ 4:41pm
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Objectives

0 Explain the types of outdoor air pollution and how they impact
asthma.

O Describe the role of air pollutants as pro-inflammatory
mediators in the pathogenesis of asthma.

O Describe and quantify outdoor air pollution in Utah and evaluate
how Utah compares nationally.

0 Explain how outdoor air pollution is monitored and reported in
Utah and nationally.

O Provide health care professionals with a tool to help 1dentify
environmental triggers of asthma in their routine practice.

O Describe how to use the hourly reporting of air quality data to
better understand the predictable nature of air pollution.

0O Teach health care professionals how to easily incorporate the
predictability of air pollution episodes into asthma management.



Key Air Pollutants of
Significant Health Concern

e National Ambient Air Quallty
Standards (NAAQS) for 6 air pollutants

- Particulate Matter
- Ozone
-"Carbon monoxide
- Sulfur oxides

- Nitrogen oxides
- Lead

« Hazardous Air Pollutants (HAPs)




Millions are Exposed to Unhealthy
Levels of Air Pollution

Ozone (8-hour) — 119.5
PM, . (annual and/or 24-hour) — 36.9
PM,, — 14.9
Lead | 4.8
NO, — 0.0
CO — 0.0
SO, (annual and/or 24-hour) { 0.2
One or more NAAQS — 126.8
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Source: EPA Our Nation’s Air: Status and Trends Through 2008
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Molecules
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UFP (PMy1) Ultrafine particles

Constituents:

Primary combustion = hydrocarbons, metals, organic carbon
Sources:

Secondary photochemical formation from gases, VOC/SVOC
Fresh automobile and combustion emissions

Lifetime: Minutes to hours. Distributed 100s of meters from source

@ “PM,45

PM, 5

Fine particles

Constituents:
Organiclelemental carbon
Organic compounds, hydrocarbons
Ultrafine particle aggregates
Biological material — Endotoxin
lons: NH,-Sulfate, nitrate

Metals: Fe, Al, Ni, Zn, V, Cu, Si

5 .. _...: -.

Coarse fraction

Constituents:

Dust, endotoxin, pollen, fungi
debris, ground materials
metals (Si, Al, Ca, Fe)

Sources:

Agriculture, soil, road dust,
sea spray, suspension in air
from grinding and erosion

Sources:

Primary from all combustion sources
Coal, oil, gas, wood, industry, fires
Secondary gas-to-particle conversion

Lifetime: hours-to-days
Distribute 10-100 Km

Clin Sci (2008) 115, 175-187.

Lifetime: Days-to-weeks. .
Distributed regionally (1000 or more Km) Human hair



Diesel Exhaust Particles




Ozone

30 miles
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Allargic triggers
Envirenmental pil‘lil!:l.llllﬂ
Environmental oxidants
Microbial infections

. "___,.'h‘ ._‘ﬁ '\1._,_.1 b8 = ’
'-l-r_r:. Inside the bronchioles of the lungs
Alrwa y cells are activated, releasing
epithelium . [ TN TR chemicals that cause inflammation
e, o . = or amplify inflammation, including
reactive oxygen and nifrogen species.

Macrophage

Lo oeE o Inflammatory
i mediators

Mitric Oxide

T Tissue
damage

Reactive

Spacies

Eosinophil
Neutrophil

Mast cell |

s the attack
escalates, wheezing
and coughing

L occurs, leading

. to patient illness.

Combhair SA, et al. Antioxidants & Redox Signaling.
January 1, 2010, 12(1): 93-124.
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Gene—environment interactions controlling asthma

B e
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Antigen RSV 4 PM, &
Susceptibility Development
IL4,1L13 ADRB2 111b
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Leikauf G. Hazardous Air Pollutants and Asthma. EHP, Aug 2002, 110(4):505-526.



Northern Utah's Air Worst in Nation
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SALT LAKE CITY -- Northern Utah currently boasts the
worst air in the nation, and it's not even a close margin.
Sunday, Salt Lake City's air quajﬂ-y index was 142

ompared to San Franci as Vegas' 23
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Source: ksl.com, January 11th, 2010 @ 4:41pm



A@l What does an Air Quality Index

of 142 mean??
Air Quality Index Levels of Health
(AQI) Values) Concern
, , When the AQI is in this ...air quality conditions
_ -y l | range: are:
AIR QUALITY INDEX | |

Your Health
Moderate

Unhealthy for Sensitive Groups

151 to 200 Unhealthy

201 to 300 YVery Linhealthy

301 to 500 Hazardous

The purpose of the AQI is to help you understand what local air
quality means to your health. To make it easier to understand,
the AQIl is divided into 6 categories. Source: Air Now Air Quality Index (AQI)



What does an Air Quality Index of 142
mean?

Division
of Air
PM10 PM 8hr 03 | Quality
AQl AQI Health Advisory Category ugim3 {ugim3) ppmv Red Day
B —
0 1] 0 0 Green
. Good . . .
50 54 15.4 0.059
51 55 165 0.06
|Moderate . 25.4 0.067
255 0.068 Yellow
. . Action

SUGEON GENERAL'S WARNING:
Smoking Causes Lung Cancer, Heart
Disease, Emphysema, and May
Complicate Pregnancy

Cigarette

The Air Quality Index (AQI) is a normalized scale based on monitored air
pollution levels.



What does an Air Quality Index of 142
mean?

Air Quality Index (AQI): Particle Pollution Air Quality Index (AQI): Ozone

Levels
of Health
Concern

Cautlonary Statements

Cautlonary Statements

- Good None None
Unusually sensitive people Unusually sensitive people should
51 -100* Moderate should consider reducing 51 - 100* Moderate consider reducing prolonged or heavy
prolonged or heavy exertion. exertion outdoors.
Unhealthy Peaple with heart or lung disease, Unhealthy Active children and adults, and

- people with lung disease, such as
fur;_n;n:;l;wa asthma, should reduce prolonged or

heavy exertion outdoors.
People with heart or lung disease,
older adults, and children should
avoid prolonged or heavy exertion.
Everyone else should reduce Unhealthy
prolonged or heavy exertion.
People with heart or lung disease,
older adults, and children should
avoid all physical activity outdoors.
Everyone else should avoid
prolonged or heavy exertion. 201 - 300 | Very Unhealthy
People with heart or lung disease,
older adults, and children should

remain indoors and keep activity E ———
levels low. Everyone else should ) veryone should avoi
avoid all physical activity outdoors. Sl physical activity outdoors.

for Sensitive older adults, and children should
Groups reduce prolonged or heavy exertion.

Active children and adults, and
people with lung disease, such as
asthma, should avoid prolonged or
heavy exertion outdoors. Everyone

else, especially children, should
reduce prolonged or heavy exertion

outdoors.

Active children and adults, and
people with lung disease, such as
asthma, should avoid all outdoor
exertion. Everyone else, especially

children, should avoid prolonged or
heavy exertion outdoors.

201 - 300 | Very Unhealthy

301 - 500

Hazardous
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Northern Utah Air on January 11, 2010

AQI Animation | AQI Peak | Ozone Peak | Particles Peak

..

Source: http://www.airnow.gov/index.cfm?action=airnow.mapsarchivedetail&domainid=47&mapdate=20100111&tab=3




How Bad was the Air in Utah 1n January?

© January 2010 O

Sun Mon Tue Wed Thu Fri Sat

[%] Map Mot
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AQl Animation | AQI Peak | Ozone Peak | Particles Peak

Source: Air Now Air Quality
Maps Archives




How bad has the air been 1n Utah so
tar this year?
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How does Salt Lake City compare with

Los Angeles?
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Historical unhealthy days for Salt Lake City and
other cities of similar population (Growth rate %)

Number of Lnhealthy Days in Recent Years
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Monthly Average Unhealthy Days
2000 - 2009
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Historical unhealthy days for Salt Lake City and
other Intermountain Urban Areas
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Monthly Average Unhealthy Days
2000 — 2009 Intermountain Urban Areas
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Salt Lake City compared with urban

areas 1n surrounding States

Number of Unhealthy Days in 2009
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S0...how does Utah really compare?

O Utah has had one of the worst air quality days in the
nation this year.

O Salt Lake City’s daily air quality 1s not as bad as Los
Angeles.

O Salt Lake City has more “unhealthy days” than most
cities of comparable population.

O The patterns of average unhealthy days per month
across cities suggest non-anthropomorphic
influences, like geography and weather, on daily
pollution levels



Monitoring air pollution levels in Utah

[a1 Antelope Island
[AMC  [Air Monitoring Center
B4 Beach #4
BI Badger Island
BR Brigham City
BV B ountiful -Viewmont
W Cottonwood
HG Highland
HV Harrisville
HW Hawthorne
L4 Logan #4
LN Lindo:
MG Magna
N2 North Salt Lake #2
NP North Provo
02 Ogden
RP Rose Park
SA Saltaire
sC Santa Clara
SE Spanish Fork
SY Syracuse
T3 Tooele
‘WB ‘Washington Blvd
wWJ ‘West Jordan
|WB |Washington Blvd |
w1 [West Jordan |

QOctober, 2009

Utah Air Quality Monitoring Network O PM?2.5 Monitors

L4 — Logan, Cache

BR - Brigham City, Box Elder
HYV — Harrisville, Weber

02 - Ogden, Weber

BV — Bountiful, Davis

HW — Hawthorne, Salt Lake
CW — Cottonwood, Salt Lake
RP — Rose Park, Salt Lake
T3 - Tooele

LN — Linden, Utah

NP — North Provo, Utah

SF — Spanish Fork, Utah

mm (Jzone (O3) Monitors

L4 — Logan, Cache

BR - Brigham City, Box Elder
HW — Harrisville, Weber

BV — Bountiful, Davis

HW — Hawthorne, Salt Lake
HG - Highland, Utah

NP — North Provo, Utah

SF — Spanish Fork, Utah

T3 — Tooele

0. SC - Santa Clara, Washington
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Areas 1n Utah that exceed the National

Ambient Air Quality Standards

Particulate Sulfur Dioxide
A State of Utah AR
i . Honattalnment National Ambient Air Quality Standards =7 her-attainment
Areas of
Non-attai Vo

nnnnnn t and Maintenance
{Updated March 2010)

— '£] =% 0 | Reesignation |'E}
[T @ % N WA Reding W %7 Pending
- AT ‘Bal TR
Fine Particulate 1
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e
A \_j
I '1
arbon i

Source: http://www.airquality.utah.gov/images/Maps/NONATTAINMENT_MAP.pdf



DEQ«utah«gov Division of -
_ Utah Department of Environmental Quality Ailr Qual lty y

DEQ Home

Box Elder Cache SLC/Davis Tooele Utah Weber Washington

Salt Lake / Davis County Current 1-Hour Conditions

Wednesday July 28, 08:00 AM

Ozone Wweb cam courtesy of the
University of Utah / TimeScience

120 e
. PM2.5 Ozone
Small Business 3
Assistance 080 = 7.7 pg/m .018 ppm
| Temperature Wind
I3°F S 2 mph
0

As with temperature, air pollution
varies throughout the day.

T R

Forany problems or questions on this website please contact pjacob@utah.goy

DEQ Home DAL Home Groupwise Top

Utah Department of
Environmental Quality




PM2.5
EPA AQ!
FORECAST - Next 24 hrs

DOH Recess Guidance

AQI Curreitt conditions [M m
¢ > 90 ug/m3

Recommend indoor activities ALL students

55ug/m3 -90 ug/m3

Accommaodate "sensitive” students &
150 students with respiratory symptoms

PIA2.6 Standard, 35 ug/m3

35 ug/m3 - 55 ug/im3
Accommuodate "sensitive students”

100 to avoid outdoor physical activities

3




National Asthma
Education and
National Asthma Education  GUidelines for the °
T Illagmslsand el Prevention
Program

Expert Panel
Report 3:
Guidelines for the
Diagnosis and
Management of
Asthma




Stepwise Approach to Asthma Management

Persistent Asthma: Daily Medication

Intermittent ) S
Asthma Consult with asthma specialist if step 3 care or higher is required.
Consider consultation at step 2.
| Stepb
Step 5 Preferred:
Preferred;
Step 4 :-ghma IS +
—_— h-dose ICS + ther
Step Freferred. ;_igm LABA or
LABA or Montelukast
Preferred: Medium-dose | |\ iciukast
Step 2 ICS + aither Oral systemic
Medium-dose LABA or corticostercids
Step 1 Preferred: ICS Montelukast
P Low-dose ICS
SABA PRN Cromolyn ar
Mentelukast

Patient Education and Environmental Control at Each Step

Quick-Ralief Medication for All Patients

long-arm-caniral tharapy.

+ SABA s needed for symptoms. Inlensily of treatment depends on severity of symploms.
= With viral respiralory infection: SABA q 45 hours up to 24 hours (longer with physician consult). Consider shorl coursa of oral

systemic corficosienoids if exacerbation is sewers or patient has history of previous severs exacerbations.
+ Caution: Freguent use of SABA may indicate the need to step up treatment. See text for recommendations on initiating daily

atep up it
needed

(first, check
adherence,
inhaler
technigue, and
environmental
control)

Assass
confral

Step down if
possible

(and asthma is
well controlled
at leasl
3 months)

Key: Alphabetical order is used when more than one treatment option is listed within either preferred or
alternative therapy. ICS, inhaled corticosteroid, LABA, inhaled long-acting betas-agonist, SABA, inhaled short-

acting betaz-agonist
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Outdoor Air Pollution

The Expert Panel
recommends:

Clinicians advise patients to
avoid, to the extent
possible, exertion or
exercise outside when
levels of air pollution are
high
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S1x Key Messages

O Inhaled corticosteroids are the most effective anti-
inflammatory medication for long term management of
persistent asthma

All patients should receive:
O Written asthma action plan
O Initial assessment of asthma severity

O Review of the level of asthma control (impairment and risk) at all
follow up visits

O Periodic, follow up visits (at least every 6 months)

O Assessment of exposure and sensitivity to [environmental]
allergens and irritants and recommendation to reduce relevant
exposures



tnvironmental llanagement of

oy Ly National
Pediatric fisthma Ervicommantal
Guidelines fir Health Care Providers Education Foundation

Environmental
Management of
Pediatric Asthma:
Guidelines for Health
Care Providers
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Components of Program

Educational competencies
Environmental history form
Environmental intervention guidelines

Sample Patient Flyers and References

O O O O 4d

Supplemented by online list of resources with web-links

m http://www.neefusa.org/health/asthma/asthma_resources.htm

O Available in English and Spanish online, in hard copy, and
on CD-ROM

m  http://www.neefusa.org/health/asthma/asthmaguidelines.htm
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Environmental History Form

Quick intake form
Administered by health care provider

Available online as PDF and Word document

O O O 0O

Can be pasted or re-copied into electronic medical record
template
O Questions are in yes/no format

Follow up yes answer with in-depth questions on Intervention
Guidelines fact sheets

O Designed to capture major trigger areas

Once 1dentified as a problem, (i.e. dust mites) the intervention she(" \
provides additional questions




PEDIATRIC ASTHMA

Environmental History Form for Pediatric Asthma Patient

Specify that questions related tothe child’s home also apply to other indoor environments where
the child spends time, including school, daycare car, school bus, work, and recreational facilities.

Falleer upf Mates

Is your child's asthma worsa at night? O*as QMo QiMatsure
Is your child’s asthmaworse at specific locatlons? Ofes QMo QiMatsure
If so, whera?

|5 your child's asthma worse during a particular seasan? Oves DNo QMotsure
If s, which ona?

Is your child's asthma worsew ith a particular change In climats? O*as QMo QiMatsure
If so, which?

Canyou Identify any specfictrigger(s) that makes your child's asthmawarsa? Oas Mo CiMatsure
If so, what?

Hawveyounoticedwhether dust exposura makes your child's asthmaworse? Oves DMNo QMatsure
Daes your child sleepwith stuffed animals? Ofas QMo QiMotsure
|s therawalktoswall carpet In your child's bedroom? Oves DNo QMatsure
Haveyouused any means for dust mite control? O*as QMo QiMatsure
If s, which onas?

Dayou have any furry pets? Ofas QMo QiMatsure
Do you see v idence of rats ormice Inyour homeweekhy QO*as Mo QiMatsure
D you see cockroachas inyour hame dally? O*as QMo QiMatsure
D any famlly members, careghvers or friends smake? Oas QMo QiMatsure
Dwes this persons) have an Interest ar desire to quit? Oves DNo QMotsure
Daes your childfteenager smoke? Ofas QMo QiMatsure
Do you see ar smell mold/mildes inyour hame? Oves DNo QMatsure
Is thara evidence afwater damage Inyourhome? O*as QMo QiMatsure
Do you use ahumidifier or swamp cooler? Ofes QMo QiMatsure
Haveyouhad new carpets, paint, floor refinishing, or ather changes atyourhousa inthe Oves DMNo QMatsure
pastyear?

Daes your child oranather family member have ahobby that uses materials that are tomicor  QiYes QiMoo QiNotsure
give off fumes?

Has autdoor air pollution ever madeyaur child's asthmawarse? Oves DNo QMatsure
Dwes your child im t autdoor activitles during a Code Crange or Code Red alr quallty alert O%es OINo QiMatsure
for azone ar particle pallutian?

Do you use awoad burning fireplace or stova? Ofas QMo QiMatsure
D you use unvented appliances such as a gas stovefor heatingyour hame? Oas QMo QiMatsure
Daesyour child have cartactwith ather Iritants (2 g, perfumes, cleaning agents, or sprays)?  QYes QINo iNatsure
‘What other concerns doyou have regardingyouwr child's asthma thathave notyet been discussed?

RYY Nationsl Environmenta 8 Health & Environment

Fawntul b b by
4300 ConnecticutAvenus, Sutte 160 * Washington, DC 20008 » Tal. (202) 261-6475 * health@nesfusa.org = hitpy feses neafusaorg
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Air Pollution
Possible Indoor Air Interventions

O Eliminate tobacco smoke
Keep home and car smoke free
Encourage & support to quit smoking
Recommend aids such as nicotine gum/patch
Medication from physician to assist in quitting
Choose smoke free social settings

At the very least, do not smoke around your child or in the car!
Install exhaust fan close to source of contaminants
Ventilate room if fuel burning appliance used
Avoid use of products emitting irritants

O O O 0O

Control of dust mites and animal allergens
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Air Pollution
Possible Outdoor Air Interventions

O Monitor air quality levels for ozone and PM2.5

Reduce outdoor activities if unhealthy

o Orange AQI of 101-150 (unhealthy for sensitive groups)
0o Red AQI of 151-199 (unhealthy for all)

o Better yet...follow hourly ozone and PM2.5 concentrations on
DAQ website and learn more about your patient’s own
sensitivity patterns

O Contact health care provider if more albuterol 1s
needed day of or after air pollution levels are high

O Consider stepping up ICS therapy during inversion
and ozone seasons 1f identified as triggers

O Refer patients to readily available local tools
developed by the Utah Asthma Task Force



Recess Guidance for Schools:
When to schedule indoor recess rather than
outdoor rccess based on the air gquality

in your communities.

PM2.5

90

Wwhen the Particulate Matter (PM2.5) is above g ug/m*:
Recommend indoor physical activities for all srudents.

55 p—— 'Yhen the Particulate Matter (PM2.5) is 55.5 ug.'n"-' - 90 ug.'|r3.

35

Arcommiodate sensitive students and students experiencing
rezpirgtory symiptoms. Symptoms may inchide coughing, wheezing,
shortness of ]:u'l!:ii.irl'lI and chesthglihre—u_

Vyhen the Particulate Matter (PM2.5) is 35.5 ug/m’ - 55.4 ug/m’:
Accommodyte “zensitive students” to void outdoeor physical
Activities.

“"Sensitive students™ may include those with:

Significant or poordy controlled asthma, cystic Abrosiz, chronic ung
disegse, conpenitg]l hegrt diseqze, compromijsed jmmuyne

aystems, or other reapiratory problems.

Please Mote:

Parents, with the advice of their health care provider, should
inform their school if they believe their child is part of 3
“senzitive” groyp who should hgve limited oytdoor physjes]
activity when the qir quality 1= poor. Viait

www health.utah goviasthma for a sample letter for parents.

To check the current PM2.5 levels, visit
www.airquality.utah.gov and click on “current conditions.”

Updated January 8, 2008
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Recommendations for Outdoor Physical
Activity During Ozone Seasen (May-September)

Fiagular physical activity s ienportast for tha health of all adults and children. There ars health rigkes assoclaimd
with physical activity outdocrs when ozona levals are high. Plysical aciivity caeses peopla to bruathe fastar and

mora deaply, allvwing mome: ozome (o ba Infaled. You can protect yoer haalth by plarsing your physical actvitios
according to the following recommandarions:

Recommendations for Outdoor Physical Activity During Ozone Season

= The best tirme for cwtdoor surnmer physical activity is before noon or after 600 pm.
= | yow gre ically active betwean noon and 600 pro:

C ider light to moderate activity (i.e., walking instead of running],

-‘ m-m -m Im- T .E\-

= Discuss acal activities with doctor, tally if hawve a disease or
hE:rtLM. your especially if you hung

Ozone Level (ppm) Ozona is created by the sun's haat and light acting

ﬂllﬂr upon gasss and poliution In the atmosphere. The
Al ndividemls showld reduc orone maokcubs 15 the Iama In czong air pollution
autdoor physicl activizy. and In the czors laper, but the ozona layer s & o
- 30 milez aboren tha surface of tha aarth.
Sansitva Individuals should lmix Czona lovaks are highar:
| guedpor physical actiity based on » Ins the samnmar - aspedally hat sunny days,
sanskivity and symptoms. = In the aftermoon, and
o = Dlutsida
Mt peopls will not axpariancs
B and can participats e a10mm
r physical aceivicy | 4
= i
0 i
i
i
i
- i - el
'--'h' Je=m
‘Ozona hevals ara otabls throeghout tha
Io Check Carrent ozoes lavals visic day. This chart shios typheal summar day ozons

leval pattarns. Tha bast time for catdoor physical
% H"“"P”'th activity ks before noon or aftar £:00 pm



Recommendations for Outdoor Physical
Activity During Ozone 5¢ason (May-September)

Fopulations at Highar Risk of Ozons
Sensitivity
* Peopls wich lung disgases ko asthma

K.niow Vour Ozone Level

Track ozone levels and your sympioms

: mﬂ:th haart ccedslans to plan physical activity. A tracking
chest with instructions is available at

v Sanlors .

« Paple with allargias wwrwd healthoutah .gu'-.'.ajthma. Current

« Pacple who wark outdoors ozone levels are available at

wrelairgualicy.uah gov (click on

* Peopls who axerciss outdoors u S
current conditions”).

Symptoms from Ozone Exposurs

Symptoms can b fzlt iImmadiataly or ong
aor mare days fter ozors sxposura, and cam Crons camses Infammazion and damags to the

Inchads: calls that ling your lungs. Fepeated czone axposurs
could lead i the falloreing

Long-term Health Effects from Egpsaced
Ozonm Exposure

» Dafficulty bruaching
» Chast tightress ar coughing

* Eyu, noss, or throat Inrfaton

* Imcruased albkergy symptoms
* Imcreassd asthma symptoms

* Dravalopmant of chromnic obstrocthes
pulmnonary dissases (COFD)

* Davalopmant of asthma

* Miare sewers resplracory Infactions

» Deoreased lung fumcton

For More Informacion:
Currart Alr Quality Conditlons: wwevalrqualityutah, pow
deas on Reducing Crzona Polketion: www.dearairuah gov
Sign Up fior Ar Qaalicy Alares: wwe dearairuih goy
Lhzh Crors Cam: bishaaltutahpoaindicor cick on “CJzana”
Enviranmantal Procection Agency: wwwapa,pow’Clizons
#zthma and Alr Quality: www haalt utsh gowasthma
Prysical Activity Recommerdations: wwe, haalthfindargoc pravencion chick an“Gat Active”

80 i
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Summary

O Outdoor air pollution exacerbates existing asthma and may
play a role in development of disease

O Control of asthma triggers i1s an important part of the overall
management of asthma

Environmental management should supplement good medical care

O Practical guidelines and tools are available to assist clinicians,
public health workers, and families
Written asthma action plans
Ask about environmental exposures and seek ways to intervene
Locally available tools developed by Utah Departments of Health and
Environmental Quality
O When trigger avoidance 1s not possible, based on the pro-
inflammatory properties of air pollutants, step up therapy with
ICS to improve asthma control



